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PAN RELEASE AGENT 

The current invention relates to baking pan release agents which facilitate ease 
of product release from the baking pan and avoid the build up of carbon 
residue on the pan surface and the method of use of such agents. The pan 
5 release agent of the current invention is particularly effective on baking pans 
used for dough products, including yeast products such as bread. 

Pans for baking dough products such as bread are generally constructed of 
steel coated with aluminium, tin or similar metal. Dough products baked in 
such a pan will not generally release cleanly unless the inside of the pan is 

10 coated in some manner, it is a requirement of the baking industry in general 
that bread rolls and loaves be cleanly de-panned using commercial methods. 
If a baked dough product such as a loaf of bread sticks to the pan then 
excessive time and effort may need to be spent liberating the loaf and 
subsequently cleaning off pieces of crust which adhere to the pan. A damaged 

15 dough product is generally discarded as the baking industry requires that 

baked dough products have an attractive appearance and are not damaged or 
marked due to the baking process. 

A traditional approach has been the use of metal surfaces which are pre- 
conditioned by treatment with vegetable oil which, when subjected to high 
20 temperatures in the baking oven, produces a conditioned surface from which 
dough products "can be released using release agents of the prior art. 

Another approach to achieving clean release of baked dough products from 
pans is to glaze the inside of the pans with a silicon polymer. The glaze is 
usually a silicone emulsion based on dimethyl phenyl siloxane monomers which 
25 form a thin, semi-permanent polymer coat on the inside of the dough pan. 

Such silicone coatings are normally applied to newly manufactured bread pans 
before their purchase by bakers. 

However, the high temperatures used in the baking process and high humidity 
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tends to cause hydrolysis of the silicon polymer coating the pan and eventually 
all the organic components of the polym r decompose, I aving a matrix of 
silicon dioxide. After about 400 baking cycles the dough pan starts to form a 
brown scale, starts to show a significant deterioration in appearance and the 
5 baked product starts to stick. 

Most dough pans coated with a silicone based polymer have to be 
reconditioned periodically by chemical stripping followed by recoating. Bread 
pans for example, are routinely used for about 24 months at 20 baking cycles 
per week before the baker must pay to have them reconditioned and reglazed. 
10 By comparison, glazed roll trays can be used for up to 3 years before reglazing 
Such reconditioning is expensive and the bakery has to invest in additional 
pans while a proportion of their pans are being reglazed. 

To overcome the relatively short release life of silicon polymer coatings, the 
interior of baking pans are often sprayed with a pan release agent prior to each 
15 baking cycle. These release agents provide a film between the dough and the 
coated (or uncoated) metal of the pan and thus effects release. 

Problems are created by the use of pan release agents of the prior art such as 
neat vegetable oil and water-in-oil emulsions such as TINCOL (T1NCOL is a 
registered trade mark of Australian Bakels Pty Ltd.) Pan release agents of the 

20 prior art suffer from the build up of polymerised, organic material which is 
primarily composed of residual pan release agent mixed with entrained 
extraneous material and the baking temperatures of 200 to 300°C causes them 
to oxidise or burn and leave a black carbon residue. The resultant carbon 
residues tend to initially build up on areas which do not contact the dough but 

25 eventually migrate to contact areas, causing the baked product to stick to the 
pan, leaving black marks on the crusts of baked dough. Oversprayed pan 
release agents of the prior art also tend to build up on the outside of the pans 
and become sticky, collecting starch dust, crumbs and other dry materials 
which eventually polymerise to form a permanent deposit which interferes with 

30 heat transfer from the oven to baking dough. The build up is usually removed 
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only when the pan is chemically stripped prior to reglazing. 

Wat r based pan rel ase agents of the prior art are generally oiMn-water 
emulsions which comprise a major proportion of water and less than 10% w/w 
oil. Typical water based pan release agents of the prior art are described in 
5 U.S. Patent no.s 4,547,388 and 4,339,465 and were primarily developed to 
overcome the mess associated with earlier oil based products. However, these 
products eventually suffer the drawback of polymerisation under bakery 
conditions and wtiile they are effective on horizontal surfaces, they do not 
adhere adequately enough to the vertical sides of dough pans to make them 
10 effective pan release agents. 



In the past, efforts have been made to improve the adherence of pan release 
agents to the sides of pans by adding lecithin however this additive suffers the 
drawback forming a char on the pan when heated. Some pan release agents 
which adhere well to the vertical sides of dough pans can only exhibit this type 

15 of rheology in the absence of preservatives. As a result their shelf life does not 
extend further than a few days, making them impractical for use in commercial 
food manufacture. Furthermore some pan release agents of the prior art which 
exhibit good adherence to pan walls in their neat form show poor adherence in 
their diluted form - dilution being necessary to provide a solution of low enough 

20 viscosity that it can be sprayed onto dough product pans. 

As spraying is the preferred commercial method of applying pan release 
agents to dough product pans, the pan release agents used must be capable 
of even spray distribution at normal operating pressures of conventional spray 
pumps. Water based pan release agents are generally of low viscosity, 

25 however this low viscosity presents some inconvenient flow properties when 
sprayed on the vertical sides of dough pans. Water based pan release agents 
of the prior art exhibit flow characteristics which tend to cause them to flow 
down the sides of the pan, flooding the pan base and leading to sticking of the 
baked product at the sides. Such pan release agents are limited in use to flat 

30 surfac s such as trays. 
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The pr blems associated with the pan rel ase ag nts of the prior art can now 
be alleviated by the pan r I ase agent of the current inv ntion and its method 
of use. 

The present invention provides a fluid pan release agent comprising an 
5 emulsion comprising at least one oil, an aqueous phase and at least one 
emuisifier, wherein the mass ratio of aqueous phase:oil:emulsifier is from 75 to 
90 for the aqueous phase, from 3 to 10 for the oil phase and from 1 to 12 for 
the emuisifier. Preferably the pan release agent of the present invention may 
exhibits non-Newtonian flow characteristics. More preferably the pan-release 
10 agent of the invention exhibits Bingham plastic flow and thixotropic flow 

characteristics. In a further preferment the pan release agent of the present 
invention exhibits flow characteristics which permit it to flow readily under 
applied pressure but which restricts its flow at atmospheric pressure. 

In a further preferred embodiment the current invention provides a pan release 
15 agent which is water dispensable and has non-Newtonian flow properties which 
permits the pan release agent to be sprayed at low pressures yet achieve 
adequate adhesion to the vertical walls of dough product pans. 

Fluids can be generally categorised by their flow response. Most fluids are 
Newtonian fluids in which at a given temperature the shear stress is 
proportional to shear rate. In a further embodiment the invention provides a 
fluid pan release agent comprising at least one oil, an aqueous phase and at 
least one emuisifier wherein said fluid agent exhibits non-Newtonian flow 
characteristics. Some fluids exhibit non-Newtonian behaviour including plastic 
flow, dilatant flow, pseudoplastic flow, thixotropic flow and Bingham plastic flow. 
Bingham plastic fluids differ from Newtonian fluids in that they require minimum 
shear rate to induce a sudden and rapid decrease in viscosity. Thixotropic 
fluids exhibit a measurable decrease in viscosity with increased shear rate and 
most importantly a recovery of viscosity when shear rate is reduced and/or 
removed. In yet a further embodiment the invention provides a fluid pan release 
agent comprising at least one oil, an aqueous phase and at least one emuisifier 
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wherein said fluid agent xhibits Bingham plastic flow and thixotropic flow 
characteristics. 

It is preferred that the pan release agents of the present invention exhibit 
Bingham plastic flow and thixotropic characteristics as these characteristics 
result in a pan release agent which flows readily under reduced pressure and 
may be sprayed like a thin oil using standard spraying equipment operating at 
1 to 3 bars. Furthermore, once the pressure is removed the agent adheres to 
the vertical sides of dough pans on which it has been sprayed and does not 
run. Without wishing to be bound by theory it is speculated that the pan 
release agent of the current invention may comprise a double emulsion such as 
a water-in-oil emulsion component in an oiMn-water emulsion. 

The Bingham plastic flow properties of an emulsion is dependent on the 
proportions of water, oil and emulsifier in the composition. In a particular 
preferment of the pan release agent of the present invention, the mass ratio of 
1 5 aqueous phase:ofl:emulsrfier is from 85 to 90 for the aqueous phase, from 3 to 
7 for the oil phase and from 5 to 10 for the emulsifier. 

The aforementioned flow characteristics significantly affect the ease of 
application of pan release agents to dough pans. The pan release agent of the 
cunent invention can be sprayed like a thin oil onto dough pans using relativ ly 
20 low pressure. Conversely, the oil based pan release agents of the prior art 
require significantly higher pressures for spray application to dough pans. 

A further significant advantage of the pan release agent of the current invention 
is its water dispensability. When heated, repeated applications of pan release 
agents of the current invention causes formation of a soft polymeric film on the 
25 metal or coating of the dough pan which can be washed off using hot water. 
Conversely th oil based pan release agents of the prior art form a very hard, 
polymeric lay r which cannot be removed using hot water alone. 

Emulsifi rs suitable for use in the composition of the current invention include 
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thos mulsifi rs included In th Australian Foods Standards code of the 
National Food Authority. Many other suitable emulsifiers not included in this 
cod will be apparent to the person skilled in the ar t Exampl s of such 
emulsifiers include mono-glycerides and di-glycerides of fat forming fa tty acids 
5 and monostearates such as potyoxyethylene(20) cnrhitaq mo no-stearatB fr hST 
is commonly known as polvsorbatel sorbitan mono-stearate and other mono- 
stearates, mono-oJeate derivatives and mixtures thereof. It is generally known 
in the trade that emulsions of adequate stability for use in foodstuffs are 
obtained by using at least two emulsifiers of widely differing HLB value. In a 

10 preferred embodiment the pan release agent of the current invention comprises 
similar quantities of glycerol mono-oleate, sorbitan mono stearate and 
polyoxyethylene sorbitan mono-stearate. In another preferred embodiment the 
pan release agent of the current invention comprises similar quantities of 
glycerol mono-stearate, sorbitan mono-stearate and polyoxyethylene mono- 

15 oleate. 



In a preferred embodiment the oil phase of the pan release agent of the current 
invention comprises one or more liquid vegetable oils or animal fats suitable for 
use in foodstuffs. Oils such as canola oil, sunflower oil, soya oil or palm oil ar 
suitable and many other oils will be apparent to those skilled in the art. In a 
20 preferred embodiment the pan release agent comprises between 3% w/w and 
1 0% w/w of oil phase. 

The aqueous phase of the pan release agent of the current invention comprises 
greater than 75% w/w of water. The proportion of continuous aqueous phase 
includes any water present in the emulsifier. 



25 In a preferred embodiment the pan release agent of the current invention can 
be removed from surfaces by application of water. Without wishing to be 
bound by theory it is suggested that the large proportion of water present in 
the formulation of the pan r lease agent of the current invention and the 
compositional parameters of the current invention provide a pan release agent 

30 which can be readily removed from a sprayed pan by washing with water 



WOJ4/22313- 

PCT/AU94/M155 

7 

alone. This is a significant benefit and advantage in keeping dough pans clean 
and free of pan r I ase agent buildup and subsequent build up with associated 
mess. 



It will be apparent to the person skilled in the art that certain additives are 
5 advisable and/or required by law in dough based foodstuffs to improve certain 
properties such as resistance to oxidation and mould resistance. Additives 
such as sorbic acid, acetic acid, phosphoric acid, benzoic acid and propionic 
acid are commonly used in foodstuffs and may be added as a preservative in 
the pan release agents. In a preferred embodiment the pan release agent of 
10 the current invention comprises at least one preservative. 

It will be apparent to the person skilled in the art that the pan release agent of 
the current invention may be applied to a pan and/or dough in many ways but 
is preferably sprayed onto the pan before the dough is placed in it or sprayed 
onto the dough after being placed in the pan but before proofing. The pan 
15 release may provide additional benefits such as aiding the adhesion of poppy 
seeds, sesame seeds or other seeds or matter to the top of the dough. The 
pan release agent of the current invention may be used both on dough pans 
which do not have a baked on coating such as silicon polymers as well as 
pans which do have such a coating. 
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EXAMPLE 1 

A pan release ag nt was prepared from th following compon nts; 



. 1 

Component Proportion | 

■ 1 

Glycerol Mono Oleate (GMO) 2.0 % | 

SPAN-60 (SortMtan Mono Stearate) 3.0% | 

TWEEN-60 (Polyoxyetnytene Mono Stearate) Z0% | 
10 f CanolaOfl 4.0% | 

Water 88.5% | 

Sorbic Acid 0.25% | 

Acetic Acid 0.25% I 



15 



The GMO, canola oil. SPAN-60 and TWEEN-60 were combined and heated to 
80°C and stirred until homogeneous. (SPAN and TWEEN are registered trade 
marks of ICI Americas Inc.) The non-aqueous phase was then poured in a 
20 thin stream into the stirred aqueous phase at 20°C such that immediate 
dispersion occurred. The food acids were then dissolved in a minimum 
amount of water and added to the emulsion which was then stirred until 
homogeneous. 



The fluid pan release agent so formed was stored in a polylined steel drum 
25 which was connected to an air pump. The air pump was then operated at a 
constant fluid pressure of 2 bar and the pan release agent evenly sprayed over 
the inner walls and base of several glazed bread pans and several unglazed 
pans. Th same pans were used for 400 baking cycles and resprayed with 
pan release agent before each cycle. In all cases there was optimal depanning 
30 of the baked loaf with no build up of carbonised residue. 
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EXAMPLE 2 

Th flow characteristics of the pan r lease agent Example 1 were measured 
and compared with equivalent characteristics of a pan release agent of the 
prior art known as TINCOL Graph 1 is a graph of the log of the shear rate 
5 (1/s) versus shear stress (Pascal) and Graph 2 is a graph of viscosity 
(Pascal.sec.) versus shear stress (Pascal) imposed upon the two samples. 

Graph 1 shows mat the pan release agent of Example 1 requires application of 
a finite shear stress to initiate flow, however TINCOL does not Graph 2 
illustrates the significantly different viscosities of the two pan release agents. 
10 The pan release agent of Example 1 has a constant viscosity at high shear 
rates but below a certain shear value, the viscosity changes rapidly. 

These graphs clearly illustrates the difference between the pan release agent of 
the prior art and the pan release agent of the current invention which exhibits 
significantly improved adherence to the sides of dough pans. 

15 While the invention has been explained in relation to its preferred embodiments 
it is to be understood that various modifications thereof will become apparent 
to those skilled in the art upon reading the specification. Therefore, it is to be 
understood that the invention disclosed herein is intended to cover such 
modifications as fall within the scope of the appended claims. 
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1. A fluid pan release agent comprising an emulsion comprising at least 
one oil, an aqueous phase and at least one emulsifier, wherein the mass 
ratio of aqueous phase:oil:emulsifier is from 75 to 90 for the aqueous 
phase, from 3 to 10 for the oil phase and from 1 to 12 for the emulsifier. 

2 A fluid pan release agent according to claim 1 wherein said fluid 
pan release agent exhibits non-Newtonian flow characteristics. 

3. A fluid pan release agent comprising at least one oil, an aqueous phase 
and at least one emulsifier wherein said fluid agent exhibits non- 
Newtonian flow characteristics. 

4. A fluid pan release agent comprising at least one oil, an aqueous phase 
and at least one emulsifier wherein sad fluid agent exhibits Bingham 
plastic flow and thixotropic flow characteristics. 

5. A fluid pan release agent according to claim 3 wherein the mass ratio of 
aqueous phase:oil:emulsifier is from 75 to 90 for the aqueous phase, 
from 3 to 10 for the oil phase and from 1 to 12 for the emulsifier. 

6. A fluid pan release agent according to any of claims 1 , 2, 3 or 5 wherein 
said fluid pan release agent exhibits Bingham plastic flow and thixotropic 
flow characteristics. 

7. A fluid pan release agent according to claim 6 wherein said pan release 
agent also comprises at least one preservative. 



8. 



A fluid pan release agent according to claims 6 or 7 wherein said pan 
releas agent may be removed from a surface by application of water. 
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9. A fluid pan release agent according to claim 1 wherein said fluid pan 
release agent exhibits non-Newtonian flow characteristics which permit it 
to flow r adify und r applied pressur but which restrict its flow at 
atmospheric pressure. 

10. A fluid pan release agent according to any of the preceding claims 
wherein said emulsifier is chosen from the group comprising mono- 
glycerides and di-glycerides of fat forming fatty acids and 
monostearates, mono-stearates. mono-oleate derivatives and mixtures 
thereof. 

11. A fluid pan release agent according to daim 10 comprising glycerol 
mono-oleate, sorbitan mono-stearate and polyoxy ethylene sorbrtan 
mono-stearate. 

1Z A fluid pan release agent according to claim 10 comprising glycerol 
mono-stearate, sorbitan mono-stearate and polyoxy ethylene mono- 
oleate. 

13. A fluid pan release agent according to any of the preceding claims 
wherein said oil phase is chosen from the group comprising liquid 
vegetable oils, animal fats and mixtures thereof. 

14. A fluid pan release agent according to claim 13 wherein said oil phase 
comprises oil chosen from the group comprising canola oil, sunflower oil, 
soya oil, palm oil and mixtures thereof. 

15. A fluid pan release agent according to any of the preceding claims which 
further compris s one or more additives chosen from the group 
comprising sorbic acid, acetic acid, phosphoric acid, benzoic acid and 
propionic acid. 
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16. A fluid pan release agent substantially as herein described with reference 
to the examples and the figures. 
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